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UNC Chapel-Hill has great amount of gym facility and fitness group class services which 
are free to all students. However, students do have trouble in choosing the most suitable 
fitness group class due to many options and lacking in knowledge. For example, students 
who are new to fitness aren’t very familiar with it. They are lacking in information about 
what kind of activity the class is doing as well as the best suitable class for them. Some 
classes are targeted to Intermediate fitness enthusiasts and may not be suitable for 
beginners, while some classes are entry-level courses for beginners and experienced 
Fitness lovers may find them boring. So it is definitely helpful if the website has detailed 
description of the class info, including the teacher, targeted people and brief information 
about the activity. For certain students, they love some teacher who have their Unique 
teaching methods. 
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 2 
1 Introduction 
1.1 Rationale for the Study  
UNC	Chapel-Hill	has	many	great	gym	facilities	and	fitness	group	classes	which	are	free	to	
all	students.	They	are	popular	with	students	and	in	great	demand.	However,	students	do	
have	trouble	in	choosing	the	most	suitable	fitness	group	class	due	to	many	options.	For	
example,	students	who	are	new	to	fitness	are	not	very	familiar	with	it.	They	are	lacking	
in	information	about	what	kind	of	activities	the	class	is	doing	as	well	as	the	best	suitable	
class	for	them.	Some	classes	are	targeted	to	Intermediate	fitness	enthusiasts	and	may	
not	be	suitable	for	beginners,	while	some	classes	are	entry-level	courses	for	beginners	
thus	experienced	Fitness	lovers	may	find	them	boring.	So	it	is	helpful	if	the	website	has	
detailed	description	of	the	class	information,	including	the	teacher,	targeted	people	and	
brief	information	about	the	activity.	For	certain	students,	they	love	some	teachers	who	
have	their	Unique	teaching	methods.	Also,	getting	feedback	comments	about	the	class	
from	students	is	beneficial	for	both	students	and	Campus	Recreation.	For	students,	that	
kind	of	information	can	help	them	to	make	a	decision	to	choose	the	class.	While	for	
Campus	Recreation,	it	is	of	great	importance	to	help	them	improve	the	fitness	group	
class	to	meet	everyone’s	need.	
This paper describes the process of developing the web-application from scratch. This 
paper starts from literature review of past related papers and then requirement analysis, 
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sysstem design, and system implementation of the proposed web application. Finally, the 
conclusion section will summarize the whole developing process for this web-application 
and suggested improvements in the future.  
1.2 Research Questions.  
This research aims at implementing a web-application fitness class recommendation 
system using Front-end Framework Materialize CSS, back-end Framework Express and 
MongoDB database. The research is conducted based on the following questions:  
1. The usability of the proposed system, does it meet the user’s needs?  
2. What is the advantage and disadvantage of NoSQL database over relational 
database?  
3. What features do users expect, what information do users need when interact with 
the system?  
2 Literature Review 
2.1 Develop web-application 
Most	papers	related	to	web-application	have	the	same	outline:	first	find	out	the	users’	
need.	Second,	find	out	the	best	technologies	to	implement	the	system.	Due	to	fast	
development	of	both	internet	and	web	development,	technologies	change	pretty	fast.	
Today,	there	are	many	different	front	end	frameworks	developed	for	more	interactive	
and	creative	pages.	As	pointed	out	by	Curtis, C. L.[1], he attested that he was given the 
unique opportunity to develop his own course curriculum using his expertise of blended 
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and project-based learning while integrating the Bethel Public School District FIT 
Framework and simultaneously incorporating core-subject standards into the course 
curriculum he created. Also, Garrett, J. J.[8] came up with a new technology to web-
application---Ajax. The definition for Ajax in his paper incorporates: standards-based 
presentation using XHTML and CSS; dynamic display and interaction using the 
Document Object Model; data interchange and manipulation using XML and XSLT; 
asynchronous data retrieval using XMLHttpRequest; and JavaScript binding everything 
together. In addition, Ducasse, S., Lienhard, A., & Renggli, L.[10] employed Seaside. Seaside 
is a framework which combines an object- oriented approach with a continuation-based 
one. A Seaside application is built out of components (i.e., objects) and the logic of the 
application benefits from the continuation-based program flow infrastructure. Seaside 
offers a unique way to have multiple control flows on a page, one for each component. 
This enables the developer to write components that are highly reusable and that can be 
used to compose complex web applications with higher quality in less time.  
2.2 Recommendations System 
	Papers	related	to	recommendations	are	filled	with	every	field	of	life	McDonald, D. W., & 
Ackerman, M. S.[3] ‘s work presents an architecture and implementation of the Expertise 
Recommender system (ER). ER offers several advances over previously existing systems: 
The architecture is open and flexible enough to address different organizational 
environments. Also, Davidson, J., Liebald, B., Liu, J., Nandy, P., Van Vleet, T., Gargi, U., ... & 
Sampath, D [2] point out in their present form, their recommendation system is a top-N 
recommender rather than a predictor. They also review how they evaluate the success of 
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the recommendation system. An additional primary goal for YouTube recommendations 
is to maintain user privacy and provide explicit control over personalized user data that 
our back- end systems expose.  
2.3 Fitness group class 
Papers related to this subject show that many every college gym provides free fitness 
group class to students and discuss the effect of fitness classes. Frost H, Lamb S E, 
Moffett J A K, et al[20] aims to assess the long-term effect of a supervised fitness 
program on patients with chronic low back pain. In addition, some papers discuss 
whether people are willing to attend this free services. C. Brown, T., Volberding, J., 
Baghurst, T., & Sellers, J[19] conducted research to determine the reasons for staff and 
students(N=657; 35 percent males; Mage=45.20) at a large Southern university, for 
either using or not using the free fitness facilities on campus. 
3 System Design and Implementation 
3.1 Requirement Analysis  
Requirement analysis has been conducted to know about user needs for fitness group 
class. Comments and thoughts from UNC Students were gathered through short 
interviews. The analysis points out the main functionalities for the whole web-application 
which satisfy user needs.  
 Here are some of the important requirements:  
1. Every	user	who	goes	 to	 the	web-application	url	address	should	be	able	 to	see	 the	
content	of	fitness	group	information	which	is	public	to	everyone.		
 6 
Most people prefer more detailed and valuable information about classes. Not only 
just when and where the class takes place, but also the detailed introduction of the 
exercise, targeted people and other peoples’ comments.  
2. On	the	main	pages,	users	can	only	see	brief	and	basic	description	of	different	fitness	
group	because	of	the	layout	design.	If	they	are	willing	to	see	and	view	more	detailed	
information,	 they	 can	 click	 the	 button	 to	 another	 url	 address	 to	 get	 more	
information.	
Today, people are tired of receiving a large volume of information at one time. They 
prefer to view information that interests them most. So this design and layout is 
effective as well as efficient.  
3. If	the	detailed	description	of	class	is	allowed	to	leave	comments,	users	have	to	log	in	
to	 do	 make	 any	 comments.	 But	 they	 are	 always	 allowed	 to	 view	 other	 people’s	
comments	but	don’t	have	have	right	to	edit	them.		
It	 turns	out	people	think	others’	comments	about	the	class	are	helpful.	So	 it	 is	of	
great	 importance	to	have	this	 functionality.	However,	 for	security	 reasons,	people	
only	 have	 rights	 to	 edit	 their	 own	 comments.	Without	 this	 restriction,	 there’s	 no	
point	of	comments	section.	
4. Security	 features.	 For	 normal	 user,	 they	 can	 only	 view	 the	 content	 and	 leave	 the	
comment	when	they	are	logged	in.	But	there	should	be	a	user	with	privileges	that	
can	add/edit/delete	the	content	and	information	of	fitness	group	information.	And	
when	 adding	 new	 group	 class	 information	 entry,	 authorized	 user	 can	 choose	 to	
allow	comments	or	not.		
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People	are	willing	to	see	updated	and	latest	information.	It’s	not	helpful	if	the	class	
is	no	longer	provided	but	class	information	still	shows	up	on	the	page.		
There are other requirements proposed by users but not listed above. For example, it’s 
helpful if users can search classes according to different qualifiers. Or users can leave 
image or video comments, not just text comments. However, due to limited time and 
energy these functionalities only be considered for future improvement of the proposed 
system.  
3.2 Architecture 
3.2.1	Database	Design	
Database stores related data for the whole project and user information and fitness group 
are the two models required in the project. 
There are two data model to store data. 	
1. User	Model:	to	store	Google	account	information	about	login	user	and	check	where	
it	is	authorized	user	chengpengli88@gmail.com	
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 Figure	1	
 
2 fitness group class model: to store information about fitness class group that users will 
see. 
 
 9 
 Figure	2	
 
3.2.2	Set	up	
For the implementation of the project, some processes like middleware implementations 
or environment implementations should be set up before the main programming process. 
This section describes how to implement these functionalities which make the main 
functionality programming easier. 
1) Add	third-party	middleware	to	add	functionality	to	app.js	(index	file)	
 Figure	3	
 10 
 Figure	4	
 
2) Add helper function for handlebars engine  
 Figure	5	
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3.2.3	Log	in	implementation:	
This section describes the implementation of log in functionality. Google OAth2 was 
employed to implement log in functionality and Use Google officially supported Node.js 
client library for accessing Google APIs.  
 Figure	6	
 
 Figure	7	
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 Figure	8	
 
3.2.4	Show/update	information	
The main functionality of the project is to provide fitness class information for users. 
This section shows how to implement show/update information functionality.  
1) Index	all	class	Information	from	database:		
In class Router, ‘/’is the RESTAPI to retrieve all data. 
 Figure	9	
   
 
In class Router, ‘/index/:id’ is the RESTAPI to retrieve specific data 
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 Figure	10	
  
2) Add	new	class	Information:	
In class Router, ‘/add’ is the RESTAPI for adding new class info. First retrieve the 
add form and then make POST request to save the data to database. 
 Figure	11	
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 Figure	12	
3) Edit	class	information:	
In class Router, ‘/edit/:id’ is the RESTAPI for adding new class info. First retrieve the 
edit form with relevant data and after editing, make POST request save the new data 
to database. 
 Figure	13	
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 Figure	14	
 
 
4) Delete	class	information:	
In class Router, ‘/:id’ is the RESTAPI for deleting new class info.  
	Figure	15	3.2.5	Leave	comments		
Logged in users are allowed to make comments and this section describes how to 
implement this functionality.  
In class Router, ‘/comment/:id’ is the RESTAPI for adding comments. 
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 Figure	16	
 
3.2.6	Header	and	Footer	section	code	
Every page has the same header and footer partial and thus it makes sense to separate 
them apart from body content.  
Header: 
 Figure	17	
 
Footer: 
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 Figure	18	
3.3 Interface  
As mentioned above, the web-application implements basically 4 main functionalities. 
This section describes how interface was designed and implemented to help to implement 
the main functionality. As for technology, HTML, CSS, JavaScript as well as Materialize 
CSS are employed to decorate the components and arrange the main layouts for each 
page. 
a) Login	in	page:	
Login-in page is the first page when users come to the site. Users have the option of 
logging to see detailed information and additional functionality or just viewing the 
public class information. Other components like symbols provided by Materialize CSS 
in header and footer section reside in every page 
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 Figure	19	
 
b) Left	Section		
Its responsive design and beautiful symbols are provided by Materialize CSS. For 
authorized user chengpengli88@gmail, dashboard is the place to update the contents. 
For common users, it is just plain page. Fitness Class is open to every user to view 
public contents of fitness group class content. 
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 Figure	20	
       
c) Public	seen	page:	
 Whether users are logged in or not, they can see preview part of different class 
information. The layout of the page and each card section design are implemented by 
Materialize CSS to make it clear and fit. To see detailed information, click the read more 
button and more information about the class and comments from other users can be seen.  
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 Figure	21	
 
 Figure	22	
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d) Comment	page:	
If	 the	 class	 information	 is	 allowed	 to	make	 comments,	 users	 have	 to	 log	 in	 to	
write	a	comment.	But	all	users	are	eligible	 to	 see	comments	 from	others.	User	
name,	Gmail	user	image	and	the	date	they	made	the	comment	can	also	be	seen.	
	Figure	23	
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	Figure	24	
	
If	this	specify	class	is	not	allowed	for	comments,	users	cannot	find	place	to	make	
their	comments.	
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	Figure	25	
	
e) Add	new	fitness	class	page:	
If	 logged	 in	 user	 is	 authorized	 like	 user	 chengpengli88@gmail.com,	 from	 the	
dashboard,	 there	 is	 floating	 plus	 circle	 button	 at	 the	 bottom	 of	 the	 page	 for	
adding	new	fitness	class	entry.	It	is	designed	to	always	float	at	fixed	position	and	
its	 design	 is	 provided	 by	 Materialize	 CSS.	 After	 clicking	 the	 circle	 button,	
authorized	 user	 come	 to	 the	 add	 page.	 Then	 users	 can	 provide	 title	 and	
description	 body	 information	 for	 new	 class	 information.	 Authorized	 users	 can	
choose	to	make	comments	allowed	or	not.	
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	Figure	26	
	
	Figure	27	
	
f) Edit	fitness	page:	
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If logged in user is authorized like user chengpengli88@gmail.com, from the 
dashboard, there is an option of editing the class information which link to the actual 
page of editing,  
 Figure	28	
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 Figure	29	
 
g) Delete	fitness	class	page:		
If logged in user is authorized user like chengpengli88@gmail.com, from dashboard 
page, there are options of deleting class entries. Deletion button design is provided by 
Materialize CSS. 
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 Figure	30	
 
h) If	 the	 logged	 in	 user	 is	 not	 chengpengli88@gmail,	 there	 are	 no	 options	 of	
adding/editing/deleting	on	dashboard	page.	
 28 
 Figure	31	
4 Conclusion 
4.1 Answers to Research Questions 
1. The usability of the proposed system, does it meet the user’s needs?  
The experiment showed that, in general, the usability of the system is good. Users are 
happy with the information proposed system provides. In addition, the results showed the 
system is easy to use and users are willing to do exercises at UNC Campus Recreation 
more.   
2 What is the advantage and disadvantage of NoSQL database over relational database?  
NoSQL databases are gaining importance and it is considered as an alternative model for 
traditional databases. First of all, due to its elastic scaling property, it’s easy to expand 
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new functionalities for future improvement and make any changes to the system. Also, 
the data volume managed by RDBMS is impossible for future improvement. Although 
there’s limited data for current system, a large volume of data need to be stored for future 
use. But this drawback can be overcome by NoSQL as NoSQL system helps to handle 
large volume data such as Hadoop. 
3 What features do users expect, what information do users need when interact with the 
system?  
In most cases, the information needed by users is: finding detailed information about 
fitness group classes, leaving comments and reviewing comments. For authorized users, 
they can edit and update the class information. The exiting information provided by UNC 
Campus Recreation Center does have basic information like timeline. However, it cannot 
provide more additional and crucial information. In addition, some test subjects showed 
their willingness of going to fitness group class more often because of the detailed 
information provided by proposed system.  
4.2 Problems encountered in the project  
Three main problems were encountered during the project. They are requirement analysis, 
software implementation and writing the master paper. How to gather thoughts and ideas 
from users and summarize it to main functionality for the proposed system is the first 
major problem. However, what I have learnt form INLS582 guided me through the whole 
process and finally helped me to outline expected functionalities for this proposed system. 
For the second step, courses from Computer Science were helpful for the implementation 
of the whole system, which were the major part of the system. Finally, INLS 781 course 
was helpful for writing the whole master paper. It guided me through how to write a 
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proposal, how to define research questions, how to conduct interviews and how to 
organize a good master paper. 
4.3 Suggested future development  
The main future work for this system could be additional functionality extension. This 
application could provide search options for users to seek the most popular class 
according to how many times each class information is clicked to view detailed 
information. In addition, users could be allowed to provide additional and detailed 
comments like uploading pictures or videos of each fitness class group. Then the 
comments section will be more useful for other people.  
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APPENDIX I POSTTEST QUESTIONNAIRE  
1. It is easy to get information about fitness group class using the application:  
____Strongly Agree 
____Somewhat Agee 
____Neutral 
____Somewhat Disagree 
____Strongly Disagree 
2. It is easy to leave a comment for fitness group class:  
____Strongly Agree 
____Somewhat Agee 
____Neutral 
____Somewhat Disagree 
____Strongly Disagree 
3. In general, the information provided in this website is helpful: 
____Strongly Agree 
____Somewhat Agee 
____Neutral 
____Somewhat Disagree 
____Strongly Disagree 
 
4. I am comfortable to use this system and has no problem viewing the information 
it provides:  
      ____Strongly Agree 
____Somewhat Agee 
____Neutral 
____Somewhat Disagree 
____Strongly Disagree 
 
5. I encountered problems while using the system and  could not solve it:  
            ____Strongly Agree 
____Somewhat Agee 
____Neutral 
____Somewhat Disagree 
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____Strongly Disagree 
*Please provide more information: 
__________________________________________________________________
__ 
__________________________________________________________________
__ 
__________________________________________________________________
__  
6. What other features would you like to have in this web-application: 
__________________________________________________________________
__ 
__________________________________________________________________
__ 
__________________________________________________________________
__ 
__________________________________________________________________
__  
 
 
 
 
 
 
 
 
